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Summary
Objective: To determine whether a complete anterior cruciate ligament (ACL) tear, a frequent incidental ﬁnding on magnetic resonance
imagings (MRIs) of individuals with established knee osteoarthritis (OA), increases the risk for further knee OA progression.
Methods: We examined 265 participants (43% women) with symptomatic knee OA in a 30-month, prospective, natural history study of knee
OA. The more symptomatic knee was imaged using MRI at baseline, 15 and 30 months. Cartilage was scored at the medial and lateral tibio-
femoral joint and at the patellofemoral joint using the Whole-Organ MRI Score (WORMS) semi-quantitative method. Complete ACL tear was
determined on baseline MRI. At each visit, knee pain was assessed using a knee-speciﬁc visual analog scale and physical function was as-
sessed using the Western Ontario and McMaster Universities (WOMAC) physical function subscale.
Results: There were 49 participants (19%) with complete ACL tear at baseline. Adjusting for age, body mass index, gender and baseline
cartilage scores, complete ACL tear increased the risk for cartilage loss at the medial tibiofemoral compartment [odds ratio (OR): 1.8, 95%
conﬁdence interval (CI): 1.1, 3.2]. However, following adjustment for the presence of medial meniscal tears, no increased risk for cartilage
loss was further seen (OR: 1.1, 95% CI: 0.6, 1.8). Knee pain and physical function were similar over follow-up between those with and without
a complete ACL tear.
Conclusions: Individuals with knee OA and incidental complete ACL tear have an increased risk for cartilage loss that appears to be mediated
by concurrent meniscal pathology. The presence of a complete ACL tear did not inﬂuence the level of knee pain or physical function over
short-term follow-up.
ª 2007 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
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Among those with established knee osteoarthritis (OA), an
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897(MRI)1e3, many of whom have no recollection of prior
trauma1. The etiology and signiﬁcance of an incidental
ACL tear identiﬁed in those with knee OA remain unclear.
Histologically, the ACL from those with knee OA has degen-
erative changes within it4, and therefore may be prone to
rupture without major trauma. The ACL is the main restraint
of anterior tibial translation at the knee5,6; traumatic ruptures
of the ACL in young healthy knees have been associated
with an increased risk for knee OA7e9 due, in part, to the
subsequent anteroposterior and rotational instability at the
knee6. At present time, it is unknown whether an incidental
ACL tear in those with established knee OA accelerates the
risk for further progression, structurally, symptomatically or
both. If an incidental complete ACL tear was associated
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symptoms in those with established knee OA, further study
on identifying appropriate, targeted, therapeutic interven-
tions for such individuals would be warranted. In a large co-
hort of older men and women participating in a 30-month
natural history study of symptomatic knee OA that included
longitudinal knee MRI evaluations, we examined whether
the presence of a complete ACL tear at baseline increases
the likelihood for cartilage loss and worsening pain and
function at the knee.
MethodsSTUDY PARTICIPANTSStudy participants were enrolled in the Boston OA of the Knee Study
(BOKS), a 30-month natural history study of symptomatic knee OA whose
recruitment has been described in detail elsewhere10,11. Potential partici-
pants had to have answered yes to the following two questions: ‘‘Do you
have pain, aching or stiffness in one or both knees on most days’’ and
‘‘Has a doctor ever told you that you have knee arthritis?’’ A subsequent in-
terview was conducted to exclude other forms of arthritis. Eligible participants
all had to have an osteophyte present on radiographs of their symptomatic
knee, be able to walk, with or without the aid of a cane, and be willing to par-
ticipate in the longitudinal study. There were 324 subjects (201 men and 123
women) who met eligibility criteria. All participants met American College of
Rheumatology criteria for symptomatic knee OA12. The majority of men in
the study received their care through the Veterans Administration (VA)
Boston Healthcare System and had been recruited from their clinics, while
the majority of women were recruited from the community10,11.Fig. 1. Cartoon of the knee (sagittal view) and patella illustrating the
ﬁve cartilage plates of the tibiofemoral joint (central femur, posteriorSTUDY OVERVIEW
femur, anterior tibia, central tibia and posterior tibia) and four plates
of the patellofemoral joint (medial and lateral patella and anterior
femur). A ¼ anterior; C ¼ central; P ¼ posterior; M ¼medial;
L¼ lateral. This ﬁgure (adapted from Ref.13) was originally pub-
lished in Amin et al, Ann Rheum Dis 2007;66(1):18e22.Examinations were conducted at baseline, 15 and 30 months and included
imaging studies of knees and questionnaire data. Subjects were alsoweighed,
with shoes off, on a balance beam scale, and height was measured. The insti-
tutional review boards of Boston University Medical Center and the VA Boston
Healthcare System approved the baseline and follow-up evaluations.KNEE MRI PROTOCOLSAt baseline, participants without contraindications underwent MRI of the
more symptomatic knee, which was imaged again at 15 and 30 months.
MRIs were acquired on a General Electric Signa 1.5-T MRI system (GE Med-
ical Systems, Milwaukee, WI, USA) using a phased-array knee coil. An
anchoring device for the ankle and knee was used to ensure uniformity of
positioning between patients and for follow-up. The imaging protocol in-
cluded sagittal spin-echo proton density- and T2-weighted images as well
as coronal and axial fat-suppressed spin-echo proton density- and T2-
weighted images (repetition time, 2200 ms; time to echo, 20/80 ms; slice
thickness, 3 mm; interslice gap, 1 mm; one excitation; ﬁeld of view,
11e12 cm; matrix, 256 192 pixels).
Cartilage morphology scoring and assessment of cartilage loss
Cartilage morphology at the tibiofemoral and patellofemoral joints was
assessed using the Whole-Organ MRI Score (WORMS) semi-quantitative
method for knee OA13. As previously described, there were a total of three
trained readers who scored all MRIs unblinded to sequence, and the majority
of subjects (86%) with longitudinal MRIs were read by both a musculoskeletal
radiologist and a musculoskeletal researcher from the Osteoporosis and
Arthritis Research Group of the University of California, San Francisco, read-
ing together14. Cartilage morphology was scored on all ﬁve regions of the
tibiofemoral joint (central and posterior femur; anterior, central and posterior
tibia) each for the medial and lateral compartments (see Fig. 1). Cartilage
morphology at the patellofemoral joint was scored at all four regions: the me-
dial and lateral surfaces of the patella and anterior femur (see Fig. 1). Carti-
lage morphology was scored by readers using a 0e6 scale: 0¼ normal
thickness and signal; 1¼ normal thickness but increased signal on T2-
weighted images; 2¼ solitary focal defect of less than 1 cm in greatest width;
3¼ areas of partial-thickness defects (<75% of the region) with areas of pre-
served thickness; 4¼ diffuse partial-thickness loss of cartilage (75% of the
region); 5¼ areas of full-thickness loss (<75% of the region) with areas of
partial-thickness loss; 6¼ diffuse full-thickness loss (75% of the region)13.
Intraclass correlation coefﬁcient (ICC) for intra- and inter-rater agreement on
cartilage readings ranged from 0.72 to 0.97 and 0.80 to 0.94, respectively.
For the purposes of analyses, the original WORMS scores of 0 and 1
were collapsed to 0, the original scores of 2 and 3 were collapsed to 1,
and the original scores of 4, 5 and 6 were considered 2, 3 and 4,respectively, in the new scale, as previously reported14. This was done as
grade 1 represents a change in signal in cartilage of otherwise normal mor-
phology, while grades 2 and 3 represent similar types of morphologic abnor-
mality scores. Furthermore, grades 1 and 2 were infrequent among the MRIs
read in our study population. Using this new scale, cartilage loss over follow-
up at each region was deﬁned as an increase in score, ranging from 0 (no
loss) to 4 (maximal loss).
ACL tear
The presence of an ACL tear at baseline was determined using sagittal
and coronal views and scored on a 0e2 scale, with 0¼ normal, 1¼ partial
tear and 2¼ complete tear. A complete tear was deﬁned as complete disrup-
tion of ACL ﬁbers with ligament discontinuity (see Fig. 2), while a partial tear
was deﬁned as a residual straight and tight ACL ﬁber in at least one pulse se-
quence. All ACL tears were read by a board certiﬁed musculoskeletal radiol-
ogist (weighted kappa¼ 0.75), separate from the cartilage scoring. Because
partial ACL tears may still protect against anteroposterior translation of the
tibia, our analyses focused on the effects of a complete ACL tear at the knee.
Osteophytes
Moderate to large posterior tibial osteophytes, either medially or laterally,
could serve to stabilize the anterior tibial translation at the knee, and so were
considered as potential confounders in our analyses. Osteophytes were read
on sagittal and axial MRI views by the same readers scoring cartilage.
Osteophytes were scored on a 0e7 scale: 0¼ none, 1¼ equivocal, 2¼
small, 3¼ smallemoderate, 4¼moderate, 5¼moderateelarge, 6¼ large,
7¼ very large13. The ICC for intra- and inter-rater reliability for osteophyte
scores ranged from 0.75 to 0.99 and 0.77 to 0.88, respectively.
Meniscal tear
Meniscal tears were also considered as potential confounders in analy-
ses. The anterior horn, body segment and posterior horn of each of the me-
dial and lateral menisci were graded from 0 to 4 based on both the sagittal
and coronal images: 0¼ intact; 1¼minor radial tear or parrot-beak tear;
2¼ nondisplaced tear or prior surgical repair; 3¼ displaced tear or partial
resection; 4¼ complete maceration/destruction or complete resection13.
Fig. 2. Sagittal proton density MR image showing complete ACL
tear (arrows) with normal appearance of the posterior cruciate
ligament (PCL) (arrowhead).
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for intra- and inter-rater reliability for the readings of meniscal tear ranged
from 0.92 to 0.97 for each. For the purposes of this analysis, we summed
the scores for each meniscus separately, so meniscal tear scores for either
the medial or lateral meniscus could range from 0 to 12.KNEE PAIN AND FUNCTIONAt baseline and all follow-up visits, participants were asked to rate the se-
verity of pain in each knee over the past week, which they scored by using
a 100-mm visual analog scale (VAS), generating a score from 0 (no pain) to
100 (most severe pain possible). At all visits, function was also determined
using the WOMAC physical function subscale15, assessed using a Likert
scale (0e68, higher scores indicating worse physical function).STATISTICAL ANALYSESTable I
Baseline characteristics of 265 men and women with symptomatic
knee OA
Baseline characteristics MeanSD or %
Age, years 67 9
BMI, kg/m2 31.5 5.7
Women, N (%) 113 (43%)
% Knees with K&L grade 2 76%
% Knees with maximal cartilage
morphology scores 1* at any region
Medial tibiofemoral compartment 86%
Lateral tibiofemoral compartment 63%
Patellofemoral joint 91%
VAS knee-speciﬁc pain (0e100 mm) 43.4 25.0
WOMAC physical function (0e68) 23.8 11.4
*Baseline maximal cartilage morphology score at one or more
regions within a compartment or joint; equivalent to original
WORMS cartilage morphology score (0e6 scale) of 2 or greater.Statistical analyses were performed using SAS software (SAS Institute
Inc, Cary, NC, USA). Descriptive statistics were performed using Student’s
t tests for continuous variables and Chi-square tests for categorical vari-
ables. For longitudinal analyses, we used 30-month follow-up data unless
not available, in which case 15-month data were used.
Cartilage loss in each knee region took on whole number values from
0 (no loss) to 4 (maximum loss) and was analyzed as ordered categories us-
ing the proportional odds logistic regression model. A generalized estimating
equation correction was applied to regression models to account for the as-
sociation in the cartilage loss outcome between regions within a knee com-
partment or joint. We used this model to determine whether a complete ACL
tear increased the risk for cartilage loss at any of the ﬁve regions within the
medial or lateral compartment of the tibiofemoral joint, adjusted for age, body
mass index (BMI), gender and baseline cartilage scores at each region. We
performed similar adjusted analyses to examine the effect of a complete ACL
tear on cartilage loss at any of the four regions in the patellofemoral joint.
Since large posterior tibial osteophytes may serve to stabilize the anterior
translation of the tibia at the knee joint in ACL deﬁcient knees, we explored
whether adjustment for large (score> 4) posterior tibial osteophytes changes
any observed association with cartilage loss at the tibiofemoral or patellofe-
moral joint. We further adjusted for meniscal tears to determine whether any
observed associations between ACL tear and cartilage loss at the tibiofe-
moral joint are confounded by concomitant meniscal damage.
We examined whether there were differences between those with or with-
out a complete ACL tear in mean VAS knee pain scores (using the knee-
speciﬁc VAS pain score for the knee that was imaged in analyses) and
WOMAC physical function scores, at baseline as well as follow-up, adjusted
for age, BMI, gender and cartilage scores. We also performed a linearregression analysis to examine the difference between change in scores
over follow-up, deﬁned as the change in score from baseline to the longest
available follow-up, between those who did or did not have a complete ACL
tear, adjusted for baseline age, BMI, gender and baseline cartilage scores.
We again explored whether the presence of a large osteophyte or meniscal
tear inﬂuenced results.Results
There were 317 participants who had no contraindica-
tions to baseline knee MRI, and 277 (87%) underwent
follow-up knee MRI at either 15 months, 30 months, or
both14. There were no differences between those who
were and were not followed, respectively, in baseline age
(mean standard deviation (SD): 66 9 vs 66 10 years),
BMI (30.8 5.7 vs 29.1 5.6 kg/m2), Kellgren and
Lawrence (K&L) grade (54 vs 55% with K&L grade> 2),
or presence of a complete ACL tear (18 vs 14%), but those
who were not followed tended more often to be men (59 vs
83, P< 0.01). We excluded 12 subjects who had MRIs un-
readable for cartilage loss (n¼ 10) or ACL tear (n¼ 2). The
baseline characteristics of the 265 participants who were in-
cluded in our analyses are outlined in Table I and are similar
to the 277 who were followed.
Among the 265 participants (152 men and 113 women)
who had MRI follow-up, 49 (18.5%) had a complete ACL
tear, while 21 (8%) had a partial tear at baseline. There
were 223 (84%) who provided 30-month data [48 (21.5%)
with complete ACL tear and 175 (78.5%) without complete
ACL tear]. The remaining 42 (16%) provided 15-month
data. At baseline, those with a complete ACL tear were
more likely to have greater cartilage pathology in the medial
tibiofemoral compartment, a history of knee injury or sur-
gery, large posterior tibial osteophytes and meniscal tears,
and greater knee pain (Table II).CARTILAGE LOSS AT THE TIBIOFEMORAL JOINTOver follow-up, 123 knees (46%) had loss of cartilage at
one region or more in the medial compartment of the tibiofe-
moral joint. Compared to those without one, those with
a complete ACL tear had an increased risk for cartilage
loss at the medial compartment [odds ratio (OR)¼ 1.8,
95% conﬁdence interval (CI): 1.1, 3.2], adjusting for age,
BMI, gender and baseline cartilage scores (Table III).
Adjusting for the presence of a large posterior tibial osteo-
phyte did not change the risk (OR¼ 1.9, 95% CI: 1.1, 3.4).
Table II
Baseline characteristics of those with and without a complete ACL tear in 265 men and women with symptomatic knee OA
Baseline characteristics Complete ACL tear (meanSD) or %
Yes (N¼ 49) No (N¼ 216)
Age, years 68 10 66 9
BMI, kg/m2 32.2 5.6 31.3 5.8
Women, N (%) 15 (31) 98 (45)
% Knees with K&L grade 2 100* 71
% Knees with injuryy 51* 24
% Knees with prior surgeryy 43* 23
% With meniscectomy 12* 3
% With ligament repair 16* 2
% With arthroscopy 29 18
% With other 4* 1
% Knees with cartilage morphology scores 1yy at
Medial tibiofemoral compartment 98* 83
Lateral tibiofemoral compartment 63 63
Patellofemoral joint 88 92
Posterior tibial osteophytes (% knees with score> 4)
Medial 35* 9
Lateral 19* 3
Meniscal pathology (% knees with score> 6)
Medial 58* 17
Lateral 29* 8
VAS Knee-speciﬁc pain (0e100 mm) 51.0 25.6* 41.6 24.6
WOMAC physical function (0e68) 26.7 9.7 23.2 11.7
*Statistically different between the two groups (P< 0.05).
yBased on self-report only.
yyEquivalent to original WORMS cartilage morphology score (0e6 scale) of 2 or greater, at any region.
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a complete ACL tear no longer was an independent risk for
cartilage loss (Table III).
There were 59 knees (22%) which had loss of cartilage at
one region or more in the lateral tibiofemoral compartment.
Those with a complete ACL tear also had a modest but non-
signiﬁcantly increased risk for lateral compartment cartilage
loss (OR: 1.6, 95% CI: 0.8, 3.0) (Table III). Adjusting for the
presence of a large posterior tibial osteophyte appeared to
attenuate the risk for cartilage loss in this compartment
(OR¼ 1.2, 95% CI: 0.6, 3.0). When we adjusted for lateral
meniscal tears, there was no association between a com-
plete ACL tear and cartilage loss in the lateral tibiofemoral
compartment (Table III).Table I
Cartilage loss over follow-up among 265 men and women with sy
Proportion of regions within knee
compartment or joint with loss of cartilage*
Complete ACL tear (%)
Yes No
Tibiofemoral joint
Medial compartment 53 45
Lateral compartment 29 21
Patellofemoral joint 10 14
*Cartilage loss within a region deﬁned as an increase in score over fo
yAll odds ratios were adjusted for baseline cartilage scores of the com
yyMedial meniscal tear scores were used in analyses for the medial tibio
for the lateral tibiofemoral joint.We also explored whether a complete ACL tear would
have a greater effect on cartilage loss within certain regions
of either the medial or lateral tibiofemoral compartment, but
found none.CARTILAGE LOSS AT THE PATELLOFEMORAL JOINTOver follow-up, 35 knees (13%) showed loss of cartilage
at one region or more in the patellofemoral joint. A complete
ACL tear at baseline did not increase the risk for cartilage
loss at the patellofemoral joint (adjusted OR¼ 0.8, 95%
CI: 0.5, 1.4) (Table III). Adjustment for large posterior tibial
osteophytes had no effect on results (adjusted OR¼ 0.6,
95% CI: 0.4, 1.2). Again, we found no speciﬁc regions withinII
mptomatic knee OA, with and without a complete ACL tear
ORy (95% CI)
Unadjusted Adjusted for age, BMI
and gender
Adjusted for age, BMI,
gender and meniscusyy
1.9 (1.1, 3.3) 1.8 (1.1, 3.2) 1.1 (0.6, 1.8)
1.4 (0.7, 2.7) 1.6 (0.8, 3.0) 1.0 (0.4, 2.2)
0.8 (0.5, 1.4) 0.8 (0.5, 1.4) e
llow-up of at least 1 or more.
partment or joint of interest.
femoral joint and lateral meniscal tear scores were used in analyses
Table IV
Knee pain and function at baseline and follow-up among 265 men
and women with symptomatic knee OA, with and without a complete
ACL tear
Adjusted least squares mean (95% CI)*
Complete ACL tear
Yes (N¼ 49) No (N¼ 216)
Knee-speciﬁc VAS pain score (0e100 mm)
Baseline 50.0 (42.8, 57.1)y 41.6 (38.2, 44.9)
Follow-up 45.3 (38.1, 52.5) 39.8 (36.4, 43.2)
WOMAC physical function score (0e68)
Baseline 25.8 (22.7, 29.0) 23.2 (21.7, 24.7)
Follow-up 25.8 (22.3, 29.3) 22.3 (21.8, 25.2)
*Adjusted for age, BMI, gender and cartilage scores.
yStatistically different between two groups (P< 0.05).
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lage loss in the presence of a complete ACL tear.KNEE PAIN AND PHYSICAL FUNCTIONWhile those with a complete ACL tear tended to have
greater knee pain and worse physical function at baseline
and follow-up, following adjustment for potential con-
founders, only knee pain at baseline was signiﬁcantly
greater in those with a complete ACL tear, with no statistical
differences seen between groups in either follow-up
knee pain, or baseline and follow-up physical function
(Table IV). Further adjustment for large posterior tibial os-
teophytes or meniscal scores did not change these ﬁndings.
There was no signiﬁcant difference in change in pain or
function over follow-up between those who did and did
not have a complete ACL tear either before or after adjust-
ment for potential confounders. For those with and without
a complete ACL tear, the adjusted mean change in VAS
pain score was 4.6, 95% CI: 12.2 to 2.9 vs 1.6, 95%
CI: 5.2 to 2.0, respectively; the adjusted mean change
in WOMAC physical function score was 0.1, 95% CI: 2.7
to 2.9 vs 0.6, 95% CI: 0.7 to 2.0, respectively; negative
scores signify an improvement in the pain or function score
at follow-up.
All results were similar for men and women, except for the
baseline knee pain scores, where we found no signiﬁcant
difference between groups among women.Discussion
In this longitudinal study of 265 older men and women
with knee OA, followed for up to 30 months, we found the
presence of a complete ACL tear at baseline increased
the risk for greater cartilage loss at the medial tibiofemoral
compartment of the knee. However, once the presence of
concurrent medial meniscal tears was taken into account,
there was no independent risk of complete ACL tear on car-
tilage loss. There was also a trend for an increase in carti-
lage loss at the lateral compartment, but this too appeared
to be related to concurrent meniscal pathology in the lateral
tibiofemoral compartment. We observed no association
between a complete ACL tear and cartilage loss at the pa-
tellofemoral joint. Although those with a complete ACL tear
tended to have greater knee pain at baseline, over follow-up
we found no overall differences in pain severity or degree of
function between those who did or did not have a completeACL tear once potential confounders were taken into
account.
A complete ACL tear in those with established knee OA
may result from different mechanisms than the acute ACL
tear in younger persons, especially since many have no
recollection of a signiﬁcant knee injury which would have re-
sulted in an ACL tear1. It may result from repetitive minor
trauma which eventually attenuates the ACL so that it
tears4. Degenerative changes within the knee joint leading
to a narrow intertrochanteric notch has also been suggested
as leading to ACL tear in those with knee OA16e18. Regard-
less of the mechanism for ACL tear, ACL deﬁcient knees
are more unstable, and the translational shear force on
the cartilage has been speculated as a risk factor for accel-
erated cartilage degeneration6. Indeed, transection of the
ACL, without injury to the other structures of the knee, is
an animal model for OA19,20. Quadriceps femoris muscle
dysfunction, which is frequently seen in those with an
ACL tear21, may play a role in the development and pro-
gression of OA in ACL deﬁcient knees. On the other
hand, several investigators have also demonstrated an as-
sociation between ACL tears and presence of meniscal
tears, especially medially22e24. While any injury to the
knee could result in concurrent meniscal damage and
ACL tear, some have demonstrated that ACL tears them-
selves may cause secondary meniscal damage22,24, which,
in turn, could contribute to cartilage loss.
It has been unclear whether an incidental ACL tear iden-
tiﬁed in an individual with established knee OA reﬂects
disease severity and/or contributes further to progression
of cartilage loss at the knee. We do not know when the
ACL tear occurred in our participants prior to their baseline
MRI. Furthermore, meniscal tears were more frequent
among those with a complete ACL tear, and it remains un-
known in our study population whether these may have
occurred at the time of the ACL tear, or was the result of
the ACL tear, as some have reported22,24. Nevertheless,
our ﬁndings suggest that concurrent meniscal pathology,
which may have occurred at the time of possible knee injury
causing the ACL tear, or which resulted from an ACL tear,
or which was independent of the ACL tear, is responsible
for the accelerated cartilage loss, at least seen over short-
term follow-up, in osteoarthritic knees with an incidental
complete ACL tear. The etiology of ACL tear in the absence
of signiﬁcant trauma and its relation to meniscal tears
in those with established knee OA deserve further
investigation.
Interestingly, at baseline, those with an incidental com-
plete ACL tear did have greater knee pain, particularly
men, however, we did not ﬁnd a relation between ACL
tear and change in knee pain or function over the period
of follow-up. Although those with a complete ACL tear
had greater cartilage loss over follow-up, cartilage is aneu-
ral, and so unlikely to be a direct source of symptoms. Me-
niscal tears, which were more frequent among those with
ACL tear and which appeared to be contributing to this
greater risk for cartilage loss in ACL deﬁcient knees, were
not associated with knee pain or function in this study pop-
ulation25. While we did not observe an association between
complete ACL tear and progression of symptoms over
short-term follow-up, we do acknowledge that adequate de-
tection of changes in symptoms over time among those with
knee OA can be challenging due to the ﬂuctuation in symp-
toms frequently noted with this condition.
Our study has limitations. As participants were recruited
largely from the VA, we had more men than women in our
study. Trauma among veterans may also be higher than
902 S. Amin et al.: ACL tear and knee cartilage lossin the general population. Nevertheless, the prevalence of
incidental ACL tear in our study population was similar to
what has been reported by other groups2,3. While we had
some information available related to self-report of prior sur-
gery to the knees, we do not have conﬁrmed reports of the
types of surgery to adequately assess their potential impact
on study results. Furthermore, we also note that information
on analgesic use and treatment for knee OA was assessed
but was too limited to adequately determine its inﬂuence on
our ﬁndings. We did not have a clinical assessment of knee
laxity in our study participants. Too few in our cohort had
a partial ACL tear to examine for an association with loss
of cartilage, however, since we would not have expected
a knee with a partial ACL tear to have anteroposterior insta-
bility as seen with a complete ACL tear, we would not have
anticipated ﬁnding an increased risk of cartilage loss in this
group. Indeed, in exploratory analyses, no apparent in-
creased risk was observed. Those with a complete ACL
tear were more likely to have longer follow-up; however,
in additional analyses taking into account duration of fol-
low-up, our overall ﬁndings remained unchanged. Since
our follow-up was limited to 30 months, we were not able
to determine whether those with a complete ACL tear would
have had greater risk of subsequent cartilage loss, or symp-
tom progression, regardless of meniscal pathology, had lon-
ger follow-up been available.
In summary, over relatively short-term follow-up, we
found that individuals with symptomatic knee OA and inci-
dental complete ACL tear are more likely to have acceler-
ated cartilage loss at the medial tibiofemoral compartment
that is due to concomitant meniscal tears, while symptoms
remain relatively unchanged. How such individuals should
be best managed remains unclear and requires further
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